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PURPOSE: An LCD is provided to improve a view angle by vertical!^ orienting a liquid 
crystal which a dielectric constant anisotropy is negative. 

CONSTITUTION: Electrodes (10a, 20a) are formed to each inner surface of a front 
surface plate (10) and a rear surface plate (20). Mediated layers (50a, 50b) and orientation 
films (30a, 30b) are formed on electrodes (10a, 20a). A liquid crystal (40) is inserted between 
orientation films (30a, 30b). A liquid crystal molecule (40a) is arranged to a plane of the front 
surface plate (10) and the rear surface plate (20) in a vertical direction. The liquid crystal 
molecule (40a) is arranged to a plane of the front surface plate (10) and the rear surface plate 
(20) in a horizontal direction. Mediated layers (50a, 50b) have a positive lens with a circular 
type or a quadrangle. 
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°i #011 !S9fe 22£ D. BSOI ¥g^°S rj5 ?[X\tz 2gl OH 3D S ; 4^1 aa» 

bHSe°| 2| LHS°J Sl&SOil l^ab HHSfe^: &D\ SBBi* UHHS A r 0|°| B 21011 3H&J3fe UPhEl 

— °a oi^£°i °-!i§§i; ^wea. oiae ^soii °ishe, ssh tn lcd°i aiof^bi 
sxiisoi 3H<y@a. hhsaioii uum^si 2°foi g^a oti» sen mm&*m°^. got sjchah 

^§Cj^BB||OI°l 5JCHSI HUIIS 93 aE|£D)iei°| g£0! JHboIH 0}Z[U. §SS9 ^?soi J\ 

CHSSE 
£2 

. 

E 1S S£H im32J TN LCD°I ?H^f2J°i ?ii S°J BSE, 

e 2& s g^goii a>g hai ^xfsi ;>n^ej aej ggt, 

E 3g E 20)1 EAI=! S ^§0)1 Ifg SA , ^ XH)) | BJim ooq,, o«g gsf 

E 4 IW £ 7S g i§2| HI 2 yg£| 3SE0ICK 

msoi Jiit % j mot si sehji^ 

S WSS mjg SA| ± xm n m 2 &S0)| a& >!2£A-1, s 5 , A |0f2|0l ^CH£|2 g&£0l »6fS 
SAI £3} SI 3 HIS ^g}0)| 3& 20IQ. 

jjj f ^ ? ( ^ )21 ^« ™§i 0IS» TN LCD(Twisted Neumatic Liquid Crystal Display) 

H| JH&f5j goj BSE 01 Cf. 

E IS SSShEJ. 806(1)1 mH&(2)2| ^ Uaoil S^da, 2a)0l Iga^, a^(1a 2a) 9l0||fe 
b|»BK3a. 3b)0| g^an. 01'SSi AhOICHIfe ^£J gSH 2H§(4)0| 3HgJ£JCH 21Q EA|g 

a sroi a^isoi aaxi as s^(off)oiiah°i a»(4a)t aaeiua uhs&(2)°i ssoii 



0I&& TN LCD(Twisted Neumatic Liquid Crystal Display)^ AlOt^t ^ WSXW LCD 2| S« 

OilAH S1SS ei*!» 4- 2^te 2|E S9\D[ SO. 01 a & §g A|0f2t°| S»l« JH<«!»3| 31*01 01 

^lJ?rnl\V,^°~f, m . 3HA|£12 f^- °<^I0II 3HA|@ g£H LCDfe 2!i§o| ^SJbHtfOII 2|SH AlOf^OI CHE § 

#aSM(pretilt) 2IE2I 5^01 CHg^l (fflgOfl Of ^0)1 iTg °l IS(S&) SeTe 
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£! §§01 21 a. ±9i BEI EOHSdnuIti domain)3 S30I 013 91*1 AI012J atam 3a331 33. 

IS . Heiueam 918101 2*213 SAhsiS 3*te bH&afg s 3*?te 2131301 S313CH ^3 

oi uHsm moil ^soi s= a»o S yoixi3ii sin, maun, Aiof^ai 3Hasa3i an ana 

SEff A|0f3|2| a^oi ^=E!bH»2| H33 8SB Sii 31¥X| S.KO. 

e tss aio^oi an s&3oi t?&s 2*3 sai ±xia a xnsass jiis&oii a ^301 ao. 

feoi ggspi «sf« e ttsoo use, ±m e^s $?xi8ite aasa bHse; 331 aaea 
HHeesi me on ti^ate ±m ime°i 2=}: aasa wee m oie siu3 a=j 3011 isgb jo 
s a esoi tS?°s as ^jhis 3ixite an oH3Hsa; 331 asea bHee3 2j lhs3 si 3 
son isgb bHgrata; 331 aeea bHse Aioi3 ssoii 3Hej3te upfeim ??2 oia33 °"s 

§:§ ^?bl31te QMS SAI ±X131 HISS3. 

iff. &^i ^38 esspi 9i sh oi s as on aj=e. aaM HHae°j ^ msoii ^3 nnaa a=j 

8 §351te 93)1; 33| aaea HHSS- s 301E 011= S^3 2=} 91 oil S3HAUHS SifSlte S3S1 

3 EEoia bisa atexis s&site asanas oh3hss §38ite e^i ; oh3hsoii ^sio 

£ 3S SE3 g§ 2A18101 331 0H3HSOI =J¥3E£ CIS ¥3HIB 31XIEH Site 0H3HS3 3S1S 
3)1: 331 2 sea UHSB°I IHS SI 3 SOU §33te bHSfSfg §3Slte 9311; 331 bHSfet3 gmgfo 
S HSSffc agJB3||;S SgfSlte 5*13 SAI ^X13 «|£gfH0| X1ISS3. ' 

0181, §99 ESS SS81SAH, B aSOII (IIS 2«3 SAI £X1 * XII£aS3 dlS3S *JA|0HM 3 
All ol SS513. 

E 2te S aSOII CIS °-i|§ SAI ±X13 3H^f3 BSE0I3. 

£ 2« S5SB, 2SS(10)a UHSe(20)°l 2} LHS01I 2={(10a, 20a)0l ISEI2, 23(10a. 20a) 91 
OHte & ^3Xl^te OH3HS(50a. 50b) SI dHSW(30a. 30b)0| 833a, 331 UH»of(30a 30b) 

51 AlOIOIIfe SSI Sail 3h2 5ij§(40)0| 3HEJ301 2iCl. £AIS bia i v 0| 23|§0| §£|X| fflg g 
21 (OFF) Oil Al 2) °»§ SXl(40a)fe 2Se(10)a bHSe(20)21 SSdl 4=*!£! §1301 Sia 2 

3I&0I S&! ge?(0N)0IIAHfe 2ij§gXK40a)31 2Se(10)a bHSe(20)3 SSOfl U&ff &Sf»S §g 

^3ia S as oil US 5«§ SAI ^XIOII OH3HS(50a. 50b)S SI SEJ= A12|g°l gagii^ gEHB 
31Xlfe 312SAH, a 9I0II bHffa|(30a, 30b)°l SS°1 E^m SESlfe S0IC1 Oiaff ?20ll 

sioi/H. feoi oh3hss asedoa bnse(20)°i 2f2foii ssi oiesfe 3a oi uiii*i8im g^oii toa 

AHfe 01= 81 U 01IS 1SE 31^81D. ii B fe'A|0il01|AHfe &D\ 0H3HSOI 301 Sl^Ll & 

oieie ^soii 38is. e 3oii eais bia aoi 23i§oi S3i§ an on asedoa bHse(20)3 

Oil 4=3S S»o S §ggoi £{e ««3»»(40a)^ HH»a[2| g=0|| IiaAH AH S DS ^gfog y0 ixi 

sah 2sedo)a bHse(20)3 ssoii u&m atf°s §ga3ii aci. 

oiath swasi e«§ sAi^xife 4>siuhsts ^§sia. sa§ oiaaoi ¥(a)sj ?>a sioiah 

2§S S3181XI &S £1 EH OH AH 5!j§SX131 4=^!^ifO£ bHtfS 812 £101 AH aS^L|»3 ^EHSI 

ases ^'oiiAife ssi(oi^g) ^ehs msci. aeia a3isoi S3iss ^sexia s^s * 
sea bDse°i 2^3 ssoii u&iei ^axisAH gjAisoii □8ic» §§§ oiaaai sa3i u&ujw 

3a. S2| ea31 OI^OIX^ S10|e(gtS) ^EHfi L1E1U31I S3. 

ea. sai3 ?52i a^saioi Kiy3 s?, e!j§sxi3 uh&oi 9oeoh 3ias ^sibHtfs 39 

^§BX13 SS3 gfgfOH/d SS SSSOiaaoi Sfe aa£ S8101 23|g S31AI SS^E31 e& 
3§i 3E1LHD1 ^81 , eiSff e«§ BX13 ^OlXIfe S»0| Si 3^ S = @ a>»oi tea (Il£l 

AH. 01 P^aaH|OI23 a^OII 3oHAl g§£|i§?t XlS13a ^E31 X|81331l 301 2ij§SX13 

§S3 as oil ah as sasoiaaoi ate aa sas ssh arisen chsioi susewsi's^oi 
3 3° §&^E3i eoi xi3ii sci. aau s asoii me «ia hai ^xioiiah xhs. g^a uh»^oii 
3oH es^§ sxi3i 23i§ si on ah a s^oi asea bDsea ssasoii ^^is a son a en e,^ 
3IS01XI31I 301 §g^Ei a sit mis3«ao. aff e»§Bxi3i oi yoixite »»oi 3is3 beiedTi 

S 43HatfO|| HI3101 313 ¥ffCH«| S& AlOl^o, ^Q)^^ 31te813)| S3. 

oisi s a§3 sai ^xia si^agjai ^aioiib ^ aii si «aea. oisi3 ^soiunte 

bHSe(20)OII CHff S3 Oil CU6HAHS ^SS3. 3BI2, S US Oil 3=S 2sS* b!3 SOI §OI OH 3H 
SOI M^g Ete E^SOI 1 4= SlteQI, 01813 J8l£gJB2| ^SOIIAHte S^SOll CH SHAHS ^SS3. 

E 4011 EAIS b!3 SOI. bHSS(10)3 LHSOH IT0( Indium Tin Oxide) S3 4;XHS a^(20a)« §SS! 

E 501I EAIS bl£l SOI 4f3| 2 ^ (20a)9|0|| *3HA|X1IB S&Slte SSS13 EED13 dlSCH a^XlB 
SSolte Sg&^XIS OH3HS(50b)» S3 S3. OlOHOIIte ^E! 2gg Ete SiHSOl 2jgS3. 

E 60II EAIS b!3 SOI ^?2|DS SE3 », «l> SOI X132S SA18101 33| 0H3HSOI 

S 3S ^Mm 31X|E^ Site 0H3HS3 SSfffP. 01 OH OH 2JA1S S3 SE31 B ¥teO|| S3313 EE 

0131 SS331I 301 01 ¥S0| 81 311 S3. 01 01 Oil M^S ¥te3 =§g Sgif^XI3 ^JH S3S1 

Ai3 S3 SE3 se aaa 3haixii3 gfa ssiaiuo^ah xi*g3fli?i ^sTo- 
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£ 7011 £AIS dh2f «0|, £M DH^HS(50b) CHI 4>2S!WISXII Jl^Xim CFM a a Oil 2J6HAH UK 8 

S|(30b)S SSBCL 01 ttH HHS«I2I 3ig 0HJHS2I ^20| ^iiSXI Sf£^ ^ElSggOll 9|8Ffcz 201 

o^^mcM, s^oii mau-iiz: nasia ejiHa^i hies 4^ £ «a. 

Xil£ »H2| MAI 01 1 

6PI OH^HfllSj ^XH^AH CieEIOiiai^aiS fflEM»aHaiO|e( d jpentaerythrlol pentaacrylateja 1 6 fl| 
AUJI CIS □OFHHeilO|s(1 l 6-Hexanediol diacryl ate)2f OF3iiOmiH(acrylamide)M S2J2J ^j&gTS 
HHBB S ^ §m £l OH pho t opo I yme r ) M MSBtZtH, S3HAU3ISAI CFSWOI (darocure) 1173S 2wt% §m 
B CfM ITO flOII ^JHI 1.5g m°l ¥MS 3g§ 8H&CK 01 HI Oil 30p mS| ^32] 3ISDH 

S^^oib D^BI AfgafOI 9SBBBIOI0II 2|B OH JU&OU XtSH&m Cf§ 2J£^ £MSh 

01 SlfAI^Cf. OIU^ll 8*01 BSOIS S 2 ^1011 UHBni£/H HBSan^SI M^IOIDIE^IS] JALS- 

204-R48 4*sjUH8XII> ^ei^HSOll 3§§ 90°C0l}AH ^gf fi Q§ xHdlg §^ HEO 

180-C01IAH XH SiOl HH»s*S S«Sh»CL 3E|^ $?ES0I9«0I 0«kaAh2| 

MJ96723e sjgshao. 

^§ sai 4^21 a^iaa!" ^§§i aa SBAiaoi 30mss/d gzn2i ™§ sai 

50ms01l UlSfOt Hjs^li UEHrfHOj, A|0^2| #8K £f^S fiBSfc S^gfBOIlAi HOSE 01 

eeH£J oh§ SAI ±X*2] 5f¥ 110£ #8|- 90£, f§£H2J 4* 2( HH SHI! £| 1 20-1 30 £ Oil tJISiOl ^ 
Til UEHrfD. ^61 }|^2J 4^'HHiMIAH UElUb A|0^°j dICHSOl UEfUXI &»Q. 

Bl 5 »H2I ttAIOII 1 , 

»3| AIAI0D10IIAI aSBBBIOISI §£^^0|j 2)3 3 go| gg f ^^16^1 8i0| 2tg e#2| 
Oil dfejCH H^X^AH M£|0||Effe£foi(Triethanolamine)S SBSfe Mdlbiy »S(polyviny lacohol )S 
20wt%g^S*G1 AJS8FHCK ^A|0j|12j S^2f 1TB ^gf ShCM °h§CH£! ^§ SAI ^X^SJ H3|»af q 
^SB Sat e&AieiOl 25ms ^ AH ^2H2] ^3 SAI ^X*2J 50ms Oil d|6K* m^H\ UEf^oQ^ X| 
O^oj go^ Afg KJ |^ M S^6^ Sg»»0||A| 140£ Ol^o^/H m ^ oh § SA) ±xi2\ £1^120 
«8J 90£0ll dlo^OI y^il UBJotO. 

UIB0II1 

g£H ^^21 SAI ^IKMIAfa ^01 DH^HeOI Si 01, ZldlH bHSa[°l S&B ^EH^ gBH ^P^°l ^ 

§ SAI ±Xim limmSZa. 01 S^. AIO^^B 120§£, e&AIZIOI 70ms^AH ^^o W ^^o| A | 0 ^ 
dlCHSe^OI UEfidCL 

B ^SOII 2I6HAH 5«§ SAI XII ^A| ^§^XF°J UH Sf Oil AH 2SeJ^F01l °I6HA1 ^CHXI 

5M§^Xh2| g^gre &5!§[ ^EISOlloio^ ^g^o^ AH tf2i e&A(e _ he SA|0|| A|0^ 

01 3|S2| tn^oi 110 £ Aj- g|. 90£ g£ ^ a g s§f6 ^ aS»»0IIA| 140E0I« 
21 A| 0*2*01 KMSO. 

HI^Sl TN(twested nematic)2| ^^HH^HIfe MZ\ ^ISXH^^AH ^SMOI^^OI ¥(^)2J 
t^'HHBS ^^^ AH TN LCD o| -fljgoi §o A | 0 ^2jo| :^9Cf SEB 4^^l HHtTAI 

oil dH&^°i e^oi oiis eon i^^5i£g sjoi sichai ^sci^Maioi^j siq|o| ^^oi ^ 
^ ^ei£oiioio| g^oi ^Ffesm. ois mmo\ m&^zi m^&m aio^^ ^^hh^oiiahhj m 
m g&^2i ^^oi j[^mn scl 

s^s 1 

4i§ ^Xlo^ UHS&jII-; 

UH^e g CHi= mU2\ ^Oll 5!^^ D. &S0I CfP ;ht|- 

uH^e°i ^ m^2j si oil i^tjb hhi,^^; 

2S&I2f bHSe Ami °] ^ZfOll :HSi£]fe UPfEIH ^2 0I^£2| Q!j§§i; ^dl^fe 
^ 6^ SA| ^XL 

S?» 2 

Xf| 1 & Ofl SiCHAH, 0H^H#g 4^| 2^ Oil D^SIOi Sife >!M |gog §^ oh^ 

SAI XL 

a?» 3 

2 HHS5h2j 2| Ljj^Oll ^§ HHS2J &^|; 

a^, seea uiiqjq s ^^oj a ^ oioi, »3haixh"« s»8jfe »saa h^ch^ uma 

nmxtm sB6Ffe asB^ws omHee aa»fe 

40| 0HTHSO1I ^*ho^ om ^ £ o| ^AFmOj ^l OH^H^OI ^^^o^ ae ¥ ^|g j[ X \^m 
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8li= 0H?HS°1 S»B3||: 

a 0 | g SM dHS&°l IKS SI&SCHI t*££|fe: bHifSlg SSSffe B3I; bHife|°l SJ£fif°£ EH 

SSFfe £)gJBSI;» 5§fSfe 318 ^§2£ Slfe SA| ±X\°l HI2&S. 

4 

HI3S0II &CHA-), 

4^1 DH 5H ^1 °J ^IHSAH Qfi!EK»|£|^E|§ E!EfOI3i!ailO| ^(dipentaerythr iol pentaacrylate)» 1,6 
Ami PS ClO^^aiOied, 6-Hexanediol diacrylate)2l- OI3i!OhOI22(acrylan>ide)S S2JSI 3&tfg 
dH§f§>- §s&S£IOHphotopolymer)« A^o^ 51s ^§22 8|fe °«g HA| ±XI°I HI 5 g*S. 

S^S 5 

HI3S SEfe HI 4 SOII SiCH AH , feOI gg X2}&°! 31 S ^§2£ SUz: 2!|§SA|^I|o| HlS^g. 
S^S 6 

HI3S SES= HI4&0II SiO) AH , OPHSS HAI ±X|°| SSM bHSe 2^011 OfSSIfe 31 g ^ 

§2£ Slfe 2!J§ SAI rfcXfSJ HI 5 &g| . 

SB 
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